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1.0 INTRODUCTION 

This closeout report summaflzes the field achvities and analytical results for the 

charactemtion of Bowmans Pond and Individual Hazardous Substance Site (IHSS 
139 1N) depositional areas A description of the Site hstones and general area, data 
summary of previous mvestigations, 1999 field acbvities, and 1999 charactenzauon data 

are presented m th~s report Recommendations are presented in the conclusion secbon 

(Secbon 4 0) and are based upon the final analysis and all other avadable dormahon 

obtamed fiom this mvesbgation 

The purpose of t h ~ s  rnvestigation was to characterne the potenhal nature and extent of 

contammation m surface soil, subsurface sousedment, and surface water for Bowmans 

Pond and surroundmg deposihonal enwonments adjacent to Bowmans Pond rncludmg 

IHSS 139 1N In accordance with the Rocky Flats Cleanup Agreement (RFCA) (DOE, 
1996a), Bowmans Pond was ranked 28 rn the Enwonmental Restorahon (ER) ratdung 

process m September of 1998 The rntended use of the pond, its overall location, 

avadable analytical data (see S m o n  1 2) and documented releases m the vicmty were 
the prhary factors mvolved rn the ER ranlung process 

Bo- Pond IS referenced as Potend Area of Concern (PAC) 700-1 108 111 the 

Historical Release Report (HRR) (DOE, 1992) MSS 139 1N consists of two empty out 

of service steam condensate tanks (T-107 and T-108) whch are located immediately east 

of Bowmans Pond and wthm the Pond's effluent dnunage Together, these Sites and the 

surroundq area mmprire the deposihonal environment for the northern portion of the 
700 Buildmg area Both areas have been designated under the Comprehensive 
Envlronmental Response, Compensation and Liability Act (CERCLA) as Sites requiring 

M e r  mve&gahon 

Surfkce sod, subsurface soiysedment, and surfbce water samples were collected fiom 
PAC 700-1 108 and IHSS 139 1N in Apnl1999, to characterke the potentdy 
contamrnated media and prowde the basis for future remedial decisions or a No M e r  

7 
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Acbon @FA) deternation The field mvestigation was conducted ln accordance with 

an approved Samplmg and Analysis Plan (SAP) (RMRS, 1999a), Health and Safety Plan 

(HASP), and approved Site procedures Analytical data presented in ths report have 

undergone the appropnate venfication and validation process, and have been evaluated 

with respect to the Amon Levels and Standard Framework (ALF) for Surface Water, 

Groundwater, and Sods (Attachment 5, RFCA, 1996) and Applicable or Relevant and 

Appropnate Requirements (ARARS) established for the Industnal Area Amendments to 

RFCA Attachment 5, (standards and action levels), have been used when applicable rn 
this document In summary, there were no compounds identrfied fiom ths rnvestigation 

that exceeded (or approached) RFCA Tier I cleanup amon levels 

1. 1 InvestigatiOrt Area Background and Setting 

Bowmans Pond and the two steam condensate tanks are located wthm the Protected Area 
(PA) mediately north of Buildlng 774 and south of the North Patrol Road (Figure 1 1) 

Bowmans Pond consists of  a small manmade depression approxlmately three to four feet 

(e) deep wth an areal extent of approxmately 28 ft by 33 ft Runoff water from the 700 

Budding Area enters the pond at several locations through culverts and fiom one 

polyvinyl chloride (PVC) pipe Flow estmates range from 0 to 5 gallons per m u t e  

dumg normal weather condihons and mcrease to approxmately 15 gallons per m u t e  

durrng precipitation events The pond discharges to the east, saturatmg an area 

approximately 200 feet by 40 feet resultmg ~fl a lush wetland deposihonal enwonment 

(mcludmg IHSS 139 lN, the fenced area surroundmg the steam condensate tanks) 

Based upon lustorid photographs and research identdied in the HRR, Bowmans Pond 

was excavated m 1972 for the purpose of contahng storm-water from storm and footing 

drains in the 700 Area Previous mvestigations indicate that Bowmans Pond surfbce 

water and sedments may have been mpacted by run off &om upgradient storm and 

footmg dram fiom Buildings 771 and 774 In add~tion, an mtemew wth a plant 

' 8  
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electncian rn March of 1999 revealed that a pole mounted transformer was hit by 

lightnmg near Bowmans Pond “many years ago” resulting I.U surficial soil contamrnafion 

of Polychlomated Biphenyls (PCBs) PCB contammated sods were identified m and 

around Bowmans Pond dunng a sitewide samplrng effort m 199 1 Other possible 

releases to Bowmans Pond resulting fiom the adjacent steam condensate tanks @ISS 

139 1N) and fiom an Original Process Waste Line (OPWL) leak are documented in the 

HRR. 

I 

The steam condensate tanks (T-107 and T-108) are large aboveground tanks with a 

capacity of approxmately 8,000-gallons each The meted steel tanks received steam 

condensate water fiom a nearby evaporatwe system and occasionally received liquid 
fiom a bermed area surroundmg a sodium hydromde product tank located mmediately 

south and adjacent to Buddmg 774 (Figure 1 1) The structural mtegnty of both tanks is 

noted as poor wth holes present m the sides and badly corroded bottoms (DOE, 1992) 

Bowmans Pond and the steam condensate tanks are located on a northward slopmg 

colluvial surlFdce consistmg of approxmately 10 to 11 ft of gravelly to sandy clay and 

sdty clay Top of bedrock IS approximately 11 ft below ground surface @gs) and consists 

of the Laranue PormaQon claystone The depth to grmdwater ranges between SIX to 

eight feet and flows III a north-northeast &&on towards the apex of North Walnut 
Creek 

1.2 Data Summaryfiom ptatious Investigations 

Existing data for surface water, the Building 771 and 7?4 footing drains, sediment, 

surfke SO& and groundwater fiom locat~ons ~tl the victntty of Bowmans Pond, and MSS 
139 1N were mmpded for use in identrtjlrng the Potentd Contaminants of Concern 
(PCOCs) and data gaps ’hbles 1 1 through 1 5 present the maximum concentrmon of 
each analyte detected by medium sampled. 

1.2.1 surjibce )we 
Analytical results for surhce water samples fiom momtoring locations SW084, SW086, 
and SW124 are presented in Table 1 1 As presented in Figure 1 2, SW084 and SW124 



c(0seout Repod W the Document Number RHRMRS- 99-476 UN 
Site Cherade&ation of ReWon 0 
Bowmans Pond BPA WOO-1 I 08) Date September 7999 
And Steam Condensate Tanks (IHSS 139 IN) Page 5of  36 
Table 1.1 Summary of Maximum Analytical Results - Surface Water 
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are located upgradient of the pond and are representatwe of groundwater and surfiice 

water mflow to Bowmans Pond fiom the surrounding area Momtonng stahon SW086 is 

located downgradient of the pond and, although data is hmted, was used to esbmate 

water quality fiom Bowmans Pond The maxlIllum concentrabons of contammants 
detected at these locations were compared to surface water adon levels and standards for 

the Segment 5, Point of Evaluation (POE) provided in Attachment 5 of RFCA (DOE, 

1996a) Analytes with maximum concentrabons exceedmg the referenced achon levels 

are bolded in Table 1 1 and represent the PCOCs 

And Steam Condensate Tanks (IHSS 139 1N) Page 70f  36 

1.2 2 Footrng Drains 

The footmg dram and storm dram waters fiom Buddmgs 771 and 774 have been 
routmely released to Bowmans Pond and, as a result, represent a potenhal source of 

contaxrunation to the pond and surroundmg area Figure 1 2 dlustrates the two footing 

drain locations (FD-774-1 and FD-774-2) and the remamng two culverts Analytes 

detected in samples collected from footing dram FD-774-1 previous to and durrng the OU 

8 mvestigation (EG&G, 1994) are presented 111 Table 1 2 Comparability 111 the 

occurrence and concentrabons of tntmm, lead, chromium, copper, stronbum, and m c  
between surface water and the footing dram water is noted Analyte concentrahons 

appear to decrease between the 1989 and the 1993 samplrng evpts No flow wlls 

observed in footmg dram FD-774-2 durrng the samplrng events shown in Table 1 2 

1.2.3 Sediment andSu$ace Soil 
Sedrment momtomg locabon SED 124 corresponds with surfkce water monitoring 

location SW124 (Figure 1 2) and IS located upgradient of Bowmans Pond The aihalytical 

results for SED124 are presented m Table 1 3 The results indicate elevated levels of 

PCB Aroclor-1254, benzo(a)pyrene and dibemm(a,h)anthracene as compared to RFCA 

Tier 11 SUrfiLce soil action levels for the Industrial Area (IA) however, al l  are below the 

Tier I action levels Radionuclides are observed in the range of 0 1 to 2 2 pCdg Tritium, 
measured m the’mtershtd water from the sedment samples, was observed at a maxmum 
of 794 7 pC& 
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Table 1.2 - Summary of Maximum Analytical Results for 
Footing Drain - FD 774-1 

I Date IDescription I Result I Units I Action Level, I 

3/25/91 

I Segment 5 POE 
Jun-80 4,681 pCdL 500 

.. r - -  
~ 1 , 2 , 3 d ~  5 -  784 784 

Nota Boldcd anal* equal or e d  Segment 5, Pomt of 
detoded mthe Maroh 1993 sampllog evak 

W E )  Act~on Lv& No VOCS or SVOCS were 

3/25/91 P~UW&UE 

Table 1.3 - Summary of Maximum Analytical Results 
from Sediment Monitoring Station 

16 mrJKa NA. 

I 7 I I 
- -  I I 9 / 1 9 / 9 0 1 D ~ a . h ~ t h m c c a c  I 121 llltmEl 0 7841 78 41 
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I 

3/25/91 F'yrene 
4/16/91 Rad~um-226 
4/16/91 Selauum 
4/16/91 Strontmm 
3/25/91 Stront1um-89,M) 
3/25/91 Tntmm 

And Steam Condensate Tanks (IHSS 739 1N) Page 9of 36 
I 3/25/91 ~Plutoluum-239/240 I 11291 pCdgl 2521 IOSSl 

I 

19 mglKg 61300 61 3 
2 2  pCdg 0 0247 2 47 

094 mg/Kg 102EW 102E+04 
53 mglKg > 1 E 6  > 1 E 6  

0 1378 pCdg 57 2 5720 
7947b pCl5 44800 4 48E106 

Note Bolded analytcs exceed Tia I1 surface soil acton level for Industrial Use 
a) 
b) 

The ZUSQIIC conca&aiion IS above the Achon Level but is  below background 
Tntmm value exccads surface wata &on b e l ,  Tdum sample collected from mtcrsht~al wata firom scdrment 
ssmple 

Five sediment samples (SED80293 through SED80693) were collected from the areas 

around the two steam condensate tanks as part of the OU 8 Phase I RCRA Facrlity 

Investigation Remedial Investigation 

The sediment samples were analyzed for metals and volatde organic compounds (VOCs) 

and all results were below the Tier n ALF values for the respective analytes (EG&G, 

199Sb) 

as shown in Figure 1 2 (EG&G, 1995a) 

As a result of the elevated Aroclor-1254 concentrabon detected at SED124 (67 mg/Kg), 

PCB occurrences m the area were mvestigated further as part of a follow up mvestigation 

111 May 1991 Sample locations are shown on Figure 1 2 and the results are s u m m e d  

111 Table 1 4 (EG&G, 1991) A m w u m  concentrabon of 8,700 ug/Kg Aroclor-1254 

was observed at site PCB3 1-13 near the d u e n t  of Bowmans Pond (Figure 1 2) Overall, 

seven of the samples had Aroclor-1254 mncentr&ons above the Tier II value 
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1.2.4 Groundwater 

Groundwater data in the vicinity of Bowmans Pond and MSS 139 1N are limted The 

maximum concentrahons of PCOCs detected from November 1993 through June 1998 

from moxutomg well P2 191 89, which is located upgradent of Bowmans Pond (Figure 

1 2), are presented in Table 1 5 Only results for VOCs and tntium were available 

The Solar Pond Interceptor Trench System (ITS) (RMRS, 1999b) captures a portion of 

the groundwater downgradient fiom Bowmans Pond and the two Steam Condensate 

Tanks Groundwater contammation, observed in well P2 191 89, is a result of upgradient 

sources from the Industnal Area and will be addressed by the Industnal Area 

contamrnant plume remedial action 

Table 1.5 -Summary of Maxlmum Analytical Results from 

Note Boldod uulyton SxOcedTkII ~~ ~ I e v d s .  

Table I 6 presents a summary of the PCOCs identified usrng the available historical data. 

The above sections ref- to histonal data show that d c e  sods and subsurflice soils 

are known to be contarmnated mth Aroclor-1254 above RFCA Tier 11 d o n  levels An 
''"/A'' on Table 1 6 indicates that the medium was not analyzed for In rmewmg the 

hstorical data, the most sigruficant data gaps for Bowmans Pond and the steam 
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condensate tanks were idenhfied for surface and subsurface soils Sudace sods in the 

area had only been characterzed for PCBs and subsurface sod had not been sampled 

Additionally, given the age of the analytical results presented for Surface water, 

sedunents, and surface sod, these samples ke ly  are not representatwe of current 

conditions 111 the area The data accumulated fiom previous investigations were not 

sufficient to characteme the extent or magnitude of the contamination at the site, 

therefore, fbture decisions regardrng the disposition of Bowmans Pond and 

MSS 139 1N area (e g , accelerated action, intern action, no fbrther action) could not be 

made without additional samphg 

Page 

Table 1.6 - Summary of Available Data and 
Bowmans Pond and II 

I 
PCOC M a c e  Water I Footing Drain 

lesulting PCOCs by Media for 
SS 139.1N 

Meha 
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2.0 CHARACTERIZATION SAMPLING 

Ths section describes the field activities, samphg techmques and methodologies per the 

Samplmg and Analysis Plan (SAP) for the Site Charactemation of Bowmans Pond (PAC 

700-1 108) and the Steam Condensate Holdrng Tanks (IHSS 139 lN), (RMRS, 1999a) 

Field samplmg actmties took place between April 20 and 28, 1999 

2. I Methodology 

Eleven surface and subsurface sousediment sample locaaons were selected to fiuther 

charactenze the mvestigation area (see Figure 2 1) The eleven soil coring locations were 

selected on the basis of 1) mfluent areas, 2) center of the pond, 3) effluent areas, and 4) 

the deposihonal areas located down gradient of the pond and steam condensate tanks 

At each sample location, suflace and subsurface mtervals of the sedlment were collected 

and analyzed for VOCs, SVOCs, total metals, PCBIPesticides, tntium, radionuchdes, and 

radiologcal screens The requlred number of Quahty Control (QC) samples 
(1 e ,  duphcates, mates,  and trrp blanks) were collected and analyzed UI accordance with 

the approved SAP QWRS, 1999) 

2.2 

S d a c e  soil samphg (fiom 0 0 to 0 5 ft bgs) and s u b d a c e  soil samphg fiom 0 5 ft to 

the total acbevable depth (total depth varied, see Table 2 1) was conducted at 1 1 

locations W i h  the investigation area Sample cores were logged in accordance with 

procedure RMRS/OPS-PRO 101, LoggrngAllmal and BedkockMdenal The sample 

locations are identdied as RH10199 through BHlll99 (Figure 2 1) Each sample 

location was staked at the tune of samplrng and a Global Positioning Satelhte (GPS) 
w e y  of the sample locat~ons was pdormed on April 28,1999 Borehole logs are 
moluded m Attachment 1 

Soil Borings and Pond Sedimertt Sampling 



Sample 
Location 

I I 

BH10199 I 12-14 I 0-0 5,O 5-1 5 

VOA Intervals - Grab 
(in feet BGS) 

Composited Intends 
(in feet BGS) 

I BH10299 I 20-22 I 0-0 5,O-O 5 DUP, 0 5-1 1,O 5-1 lDUP I 
~- 

BH10399 

BH10499 

BH 105 99 

~~~ ~ ~~ 

1 8-2 0,2 0-2 2 DUP 
1 6-1 9,2 5-2 75 

2 0-2 2 

0-0 5,O 5-1 5,O 5-1 5 DUP 
0-0 5,O 5-1 5, l  9-2 5 

0-0 5,O 5-1 5 

BH10699 

BH10799 

BH10899 

BH10999 

BHllO99 

I BHll199 1-18-215,22-2 4 

1 65-1 85,2 8-3 0 

2 3-2 5,3 45-3 65 

1 5-1 7,2 7-2 9 

1 5-2 0,3 5-4 0 

1 5-2 0 ,2  5-2 8 

0-0 5,O 5-1 5,2 0-3 0 

0-0 5,O 5-1 5,2 0-3 5 

0-0 5,O 5-1 5,2 0-3 0 

0-0 5,O 5-1 5,2 0-3 0 

0-0 5,O 5-1 5,2 0-2 8 

I 0-0 5,O 5-1 5 , l  9-2 4 

Soil cores were collected using a hand held, zero contamination, driver corer as described 

m procedure RMRS/OPS-PRO 064, Pond and Reservoir Bottom Sediment Sampling In 
most cases the stamless steel core barrel was dnven with a metal slide hammer to sample 

the desired mterval, sufficient depth, or untd refbsal In some mstances it became 

necessary to collect a sedrment interval with a stamless steel hand auger Sample mtervals 

collected at the eleven locations consisted of grab samples for VOCs (non-composited) 

and composite samples for SVOCs, total metals, PCBPmcides, tribufn, radionuclides, 

and radiologcal screens For sample locations BHllO99 and BH11199, soil pH 
composite samples were also collected Several samplurg attempts (as many as five) were 

requlred at most sample locabons (m rmmediately adjacent locaaons) to acqulre 

sufficient sample volume for the various analyses Sample location BH10999, located 

near the center of the pond, required the use of an alumturn boat with a center samplrng 

port to collect the pond sediments 

The sample mtervals for each of the eleven locations varied sllghtly in depth due to 

refusal from gravel fills, compaction of sediment w h  the core barrel and/or field 
supervisory judgement Multiple cores were fi-quently sampled ~fl unmedmtely adlacent 
locations to obtain, as possible, the intervals specified in the SAP As a result, grab and 
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composite intervals occasionally overlapped The specdic rntervals sampled at each 

conng location are shown in Table 2 1 

Pap3 

2.3 Surface Wirter Sampling 

Surface water samples from Bowmans Pond were collected to charactenze vmability m 

water chemistry throughout the pond and to compare current to previous water quality 

information Two separate sampling events were conducted dumg which surface water 

sampling was performed 

The two samplrng events are described as follows 

A normal (or base level) samphg event dunng whch runoff and flow conditions m 
the vicmity of the pond were considered to be representatwe of average conditions 

occurred on April 20, 1999 

A storm sampling event took place on April 22, 1999 after a hght snowfall resulted m 

above average storm water runoff rnto the pond Meteorologcal records show that 

1 28 mches of precipitation resulted from the snowfall 

For each samphg event, Surface water samples were collected at the followmg locations 

One sample from an inflow locabon (near BH10899 in the southwest comer of the pond), 

one sample from the center of the pond (near BH10999), and m e  sample from an outflow 

loca~on (near BH10599 m the northeast corner bf the pond (see Figure 2.1) 

Surface water samples were collected as descnbed m procedure RMRS/OPS-PRO 085, 

Pond Samplzng (Sectzon 5 4 2 2) for Small Pond SamplzngfLom Shore Surface water 
quahty field parameters were collected as descnbed M procedure RMRS/OPS-PRO 08 1, 

Surjace Water Samplzng and recorded per procedure RMRS/OPS-PRO 126, Surjbce 

Wicrer Data Collectzon Actzvztzes which rncluded sample temperature, Eh, pH, and 

specific conductance 

2.4 Analytical Results 

S q l e  analyses were conducted in accordance with the procedures requued by the SAP 
(RMRS, 1999) Sample Correlabon and Cham of Custody Forms along with the data 
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packages for the analytical results are presented rn Attachment 1 In accordance with the 
SAP, 25% of the analytical data obtamed for the project was submitted for vahdation In 

addition, all of the analytical data has been verrfied and entered into the Sod and Water 

Database (SWD) 

Analytical data was reviewed and compared to Tier I and Tier I1 RFCA Action Levels 

(ALF), Attachment 5, as amended (DOE, 1996a) For the purpose of summarimg the 

data m this text, only the analytes reported as greater than their respective RFCA Tier I1 
actron levels are discussed Methylene Chloride and Acetone were reported at 

concentrabons well below Tier I1 Action Levels and are justified as laboratory 
contammants hence requimg no hrther evaluation All other analytes, detected or non- 

detected, are not Qscussed m the text of ths  report, however they are presented m 

Attachment 1 

2 4.1 Soils 

Five analytes (or PCOCs) were identified 111 surface and subsurface sods near or above 
Tier II RFCA Action Levels m the rnvestigation area They are, Benzo(a) Pyrene, 

Dibenzo(a,h)anthracene, Aroclor-1254, Tritmm and Arsenic and are discussed 

mdividually below Radiological analysis results are also presented and discussed m this 

section 

PCBs - Aroclor-1254 concentratrons ranged fiom below detection to 68 mg/kg and are 

presented ~fl Table 2 2 Ths range of values is both well below and somewhat above the 

Tier lI action level for surface sods of 2 86 mg/kg (mdustnal land use) AU of these 
values are well below the Tier I amon level of 286 mgkg The areas m whch the levels 

of Aroclor-1254 exceed ‘the Tier TI levels are predominately mthh the soildsediments 
upgradient of and within the mfluent, center, and south sedunents of the pond With the 
exceptron of the 0 5 to 1 5 ft rnterval &om sample locauon BHlL099, the sedunents 

sampled in the effluent area and areas down w e n t  of the pond were all reported as 

being less than the Tier II thrkshold The distribution of Aroclor-1254 within the surhce 

and shallow sub’hrface intervals of the invmgauon area sedments reconfirms the same 
level of contamnabon mtially identified m the 1991 samplrng mvestigauon (see Tables 
1 3 and 1 4) 
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Tritium - The reported values of tntium in soils and their estimated errors are presented 

m Table 2 3 These concentrahons range fiom 170 to 1300 p C f i  There are no 

associated RFCA amon levels for tntmm in sods currently avwlable to compare these 
values agarnst however, PPRG values for an ofice worker exposure scenano are 44,700 

pCdg representmg a lod carcmogemc risk Assuming a worst case scenario of 50% soil 

saturation, conversion calculations estlmate that for ths example, 1300 pCdL is 

equivalent to 0 43 pCdg It should be noted that the laboratones are required by contract 

to report tntium values for sods in umts of pCdL (as opposed to pCdg) 

Semi-volatile Organics - Benzo(a)pyrene and Dibenzo(a,h)anthracene were the only 

reported serm-volatde orgamc compounds detected in the investigation area sod and 

sedunents All reported values for these two compounds are presented rn Table 2 3 The 

reported concentrations of benzo(a)pyrene and dibenzo(a,h)anthracene range fiom non- 

detemon to 6400 pgKg and non-detection to 1600 pgKg, respectwely The sediments 

wrthrn seven of the eleven borehole locations exceeded the RFCA Tier I1 achon level of 

784 pg/Kg for benzo(a)pyrene The sediments fiom two boreholes exceeded the RFCA 
Tier II amon level for dibenzo(a,h)anthracene Both compounds are well below the 

RFCA Tier I action level of 78,400 pg/Kg, for each compound 

Total Metals - The reported values for arsemc m soils range fiom 1 5 to 9 5 mgkg as 

presented in Table 2 3 The Tier 11 amon level for arsemc is 3 8 1 mgkg (RFCA action 

levels for metals are the same for surface and subsurface sods) The Site-wide mean plus 

two standard devlations background concentmuon of arsemc m surface sods is 10 09 

m a g  (EG&G, 1995) All reported values for arsemc m sods fall below h s  value 

. 

Radionuclides - Table 2.4 presents the rachologcal actwitles reported in soils The 

collected sod intervals were analyzed for the followrng rsotopes U-233/234, U-235, U- 
238, Pu-239/240, and Am-241 Smce more than one radionuclide is present in the sods, a 

"Sum of Rat~os" method was used to assess any potend for remedial actions (DOE, 
1996b) For each sampled intend, the reported actdm for each radionucbde were 

divided by their 'respective Tier II action levels and a sum of thex ratios was calculated. 
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Table 2 4 shows the highest calculated sum of ratios for any sample is 0 07 The Tier n 
acbon level is not exceeded smce the sum of ratios is less than 1 0 

2.4.2 Surface WQter 
Volatde organic compound and radiological analytes detected rn the three surface water 

locations at concentrations approachrng or above their respective Tier I1 action levels 

include carbon tetrachlonde and tntium Although present m the surface water of 

Bowmans Pond, these contaminants are not idenhfied above RFCA action levels m down 

gradient Pomt of Evaluation (POE) and Point of Compliance VOC) monitonng stabons 

The contammants are discussed m the followrng sections Surface water field parameters 

are presented m Table 2 5 

Volatile Organic Compounds - The concentrabons of carbon tetrachlonde detected 

from the two samplmg events (normal and storm) for surface water range fiom 0 005 to 

0 021 mg/L as presented m Figure 2 2 These concentrabons are at or above the 

respectwe RFCA achon level of 0 005 mg/L The reported values suggest a general 

decrease m concentrabons fiom the mflow to the outflow areas of the pond as well as an 

overall decrease m concentrabons during the normal event to the storm event conditions 
The decrease m concentraQon is assumed to be due to a ddution effect of mfluent waters 

mth the larger volume of water contatned withm the pond The source of carbon 

tefrachlonde h& not been identified, however groundwater momtomg data has identified 

a volatile orgmc plume upgradient of the mvestigabon area One assumption is that 

contaminated groundwater tiom a known upgradient source (IHSS 1 18 1) is entemg the 

Buildlng 771 and 774 footmg dram and dischargmg to Bowmans Pond 

Tritium - The reported concentrations of tntium 111 the surfitce waters sampled &om 
Bowmans Pond range from 180 to 510 PCIL as shown m Table 2 6 The RFCA action 
level established for Woman Creek and Walnut Creek, the two mam surficial watershed 

dnunages &om the Sa, 
below this action level with the exception of sample 99A6845-004 (the East location 

duplicate sample$ which was reported at 510 pCi/L wth an estimated error of 180 p C f i  

500 pCdL As noted M Table 2.6, all reported values fall 
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I 
99A6848032.008 

99Awm008 
W d -  

scenario using 
Maximum 

coclcemtions 
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002 11199051 5 
OB76 O M 6  0007 OM 111991 9 2 4  

0 991 0 108 0855 0.263 0053 

083 0093 

158 0 123 1 74 187 1 47 0 07 nli 
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Table 2.5 1999 Surface Water Field Parameters 

Adhhonal Dissolved Oxygen collected dunng Normal Event 

046 003 Mddle 390 170 

046 004 west wm 320 160 

Radionuclides - The concentrahons of radionuchdes detected m Bowmans Pond surface 

water are presented m Table 2 7 For surface water, each radonuclide was analyzed 

separately and compared to its respectwe RFCA action level estabhshed for Woman and 
Walnbt Creeks (DOE, 1996) 

Total uramum concentrauons (the sum of U-233/234, U-235, and U-238) reported for 

surface water range from 0 to 4 94 pCdL Thts range falls well below the actron limit of 
10 p C a  established for Walnut Creek adace  water Concentrahons for Pu-239/240 and 

Am-241 range fiom 0 to 0 184 and 0 to 0 098 pCdL, respectwely A concentration of 
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0 184 pCr/L for Pu-2391240 was observed m one sample from the East (outflow) 

sampling location of the pond dumg the normal sampling event 

As mdicated m Table 2 7, normal event radionuchde actmties were, m general, higher 

than activities durmg the storm event samplmg Ths suggests that surface runoff does not 

sigmficantly contribute to radiological contamination in the pond water An example of 

this is shown for the one exceeded value for Pu-2391240 of 0 184 pCdL reported during 

normal samphng conditions and its correspondmg storm event value reported at 0 093 

PCfi 

1002 014 2221 01031 4 323) 0 051 I 0 OllMiddle flotal) I 
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3.0 DATA QUALITY ASSESSMENT 

Ths section prowdes the results of Procedure RF/RMRS-98-200, EvuZuution of Data for 
Usabzlity zn FinuZ Reports, to indicate data usability for remediation strategres for the 

Bowmans Pond Investigation Area The data evaluated by th~s procedure rnclude sudace 

soil, subsurface soil, and surface water samples analyzed for metals, semivolatde organic 

compounds (SVOCs), radionuclides and volatde organic compounds (VOC) collected in 

support of the SAP for the characterrzation of Bowmans Pond and IHSS 139 1N (RMRS, 

1999) 

3.1 Precision 

Precision is a measure of the reproducibility of analytical results Precision is expressed 

quantitahvely by the Relative Percent Difference (RPD) between real and duphcate 

sample results The closer the numerical values of the measurements are to each other, 

the lower the RPD as defined by the followmg equation 

RPD= I c1-c2 I x 100 
(Cl + G)/2 

where 

C1= Concentration of the analyte m the real sample . 
CZ = Concentrahon of the analyte 1 ~ 1  the duphcate sample 

Instances m whch the analyt~cal result for either sample was qualified wth a "U" by the 
laboratory, calculatmg the RPD was not necessary The data flag "U" rndicates that the 
aaalyte was not present above the detmon h u t  and the data is reproducible The QC 

Crrterion for RPDs was <40? for sod and 90% for water samples As c8fl be seen m 
Table 3 1, two percentagq deficiencies are present m sod compatlsons for Chromum and 

Aroclor-1254 which exceed 40% Although the absolute Mmnces in concentratrons 

between the real and duphcate samples for each of these analytes were significant, these 

concentrations are all well below their respectwe RFCA Tier lI action levels and could 

L 

i 

' 31 



' Real Sample ID Associated QC QC Sample Medm 
S~mp!e ED vw 

99A6848-002 99A6848-012 Duplicate Sdment 

99A6848-002 99A6848-012 Duplicate Sdment 

For radiological analytes, the normalized absolute difference between real and duphcate 

sample results is expressed by calculatmg the Duplicate Error Ratio (DER), gwen by the 

relationship below This is used m testrng the null hypothesis that the results do not 

differ sigdicantly when compared to then respectme Total Propagated Uncertmty 

(TPU) 

Detected Real QCSample RPD 
Analj tc Simple Result Vclue 

Result 
Chromum 5 5 mg/Kg .12 3 m@Kg 76 40% 

Aroclor-1254 73 u@Kg 180 uglKg 84 58% 

DER = I S - D I  

where 
Square Root (TPU s + TPU2~) 

TPUs = Total Propagated Uncertamty of the real sample (Total Error) 

TPUD = Total Propagated Uncertamty of the duphcate sample (Total Error) 
S = Real sample result 

D = Duphcate sample result 

Ifthe DER is greater than 1 96, the correspondmg sample results should be qualrfied as 

"J", as at the 5% level of sigdicance, and the conclusion can be made that the real and 

duphcate samples differ As can be seen'fiom Table 3 2, in only om instance did the 
DER exceed the above mtenon. Real and duplicate samples 99A6848-003 and 013 had 
reported Pu-239/240 actimties of 0 334 and 1 480 pWg, respectively, resulting in a DER 
of 2 5 Although the absblute Merence in values between these activities is significant, 

neither of these values exceed thex respectwe RFCA Tier II adon level of 252 pCdg for 
surface sods It 'can therefore be detemed that thls exceedance m the DER is of no 
concern and that it is likely t h s  data is reproducible at srmilarly low levels 



Real Sample 
ID 

99A6848-003 
~~ 

3.2 Accuracy 

Associated QC QC Sample Media Detected Real Sample QC Sample Duplicate 
SampleID Type Analyte Result Result Error Ratio 

99A6848-013 DUP Sediment Pu-239/240 0 334 pcrlr! 1 48 DCI/P; 2 5  

Accuracy is a measure of how closely an analytical or survey result corresponds to the 

“true” concentration or activity in a sample Systematic uncertarnties that affect 

accuracy, also known as bias, are also included under this section 

Radiological Surveys (RFETS-specific procedures) 

Accuracy of radiological surveys is satisfactory based on annual calibrations of 

instrumentation and daily source checks that must perform within specified tolerances 

(+/-20%) as specified m the Radiologcal Safe@ Practices 

Laboratory Alpha Spectrometry and Tritium Analyses 

All alpha spec data were acceptable without quahfication as were the analysis for 

Tritium 

VOC (EPA 8260) 

hatnx  Spike (MS) samples collected for sod samples were withm the specific 

requirements except for one sample ## VBKCK The MS sample recovery for thls sample 

was below the 59-1 25% range for 1,l Dichloroethene and was therefore of low bias 

However, smce this contamrnant is not a contammant of concern, there is no mpact to 

&e remammg analytes 

Several blanks were contammated with VOCs (specifically Methylene Chlonde and 

Acetone) but were below the Contract Required Detection L m t s  (CRDL) and are 

considered laboratory contammation Blank contammation did not mpact project 

decisions (e g , waste management, H&S, etc) 

‘23 
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SVOC @PA 1311/3510/8270) 

Several MS recoveries for various analytes were out of specified tolerances, but &d not 

impact the contammants of concern Therefore, accuracy of SVOCs is adequate for the 

contamrnants of concern for the project 

PCBs (EPA 8081) 

Due to the relatively high concentrabon of target analytes m the sod, the laboratory had 

to dilute the samples and thus MS and MSD were not attmable for the various aroclors 

The reporting limts were adjusted to take mto account the dllution 

Six out of 66 blank recoverres criterra and eight of the 50 surrogate recoveries were 
outside of the acceptance criteria for the project However, these analytes are not 

contammants of concern (Aroclor-1254) and do not unpact Accuracy for the project 

Metals (TCLP, Total, and Mercury; EPA 1311/6010 & 7470) 

With the exception of the quahfied results discussed below, accuracy of metals results is 
adequate based on the followmg analytical quality controls 

0 hhal  calibration and contmumg ahbration of the measurrng mstrumentabon, 

Interference check samples, 

Send dilutions, 

Lab control samples (LCS), 

Blank results (preparabon and TCLP) 

SIX M a t r ~ ~  splke samples and seven Ma- spdce duplicates were not within the specified 

range of 75125%. These amlytes however, were not contaminants of concern and 

therefore, Accuracy for the metal data for this project is acceptable 
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3.3 Representativeness 

Investigatwe samples were collected m accordance with the SAP (RMRS, 1999) as 

summanzed m Table 3 3 Due to practwd refusal during samplmg, four of the 11 

boreholes could not be completed to the total depth as planned m the S A P  Ths 

deviation from the SAP is justifiable as the analytical data from the overlying interval 

(0 5 to 1 5 fi) is adequate to characterne subsurface soil and thus is representative of the 

subsurface soil conditions at those borehole locations No additional samplmg is 

required 

Table 3.3 Sample Comparison (Required-vs-Actual) 

J 
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3.4 Completeness 

A completeness goal of 90% was set for the project per the SAP (RMRS, 1999) The 
completion goal means that 90% of the data collected, analyzed, and vedied is of 

acceptable quahty for decision malung Sod samples analyzed for pestmdes and PCBs 
were extracted one day after thelr required holdmg tune However, these sample data are 

considered representative and comparable and will be used as true detemons for Aroclor- 

1254 Real samples and QC samples were reviewed for the data usabdity and 

achievement of mternal DQO usability goals The project achieved a completeness of 

100% 

3.5 Comparability 

Analytical results from the three surface water locahons (west, center, and east locabons) 

dumg a normal base level condition are comparative and consistent wth sample 

collection activities and were performed m accordance with the SAP and the procedures 

described in Sechon 2 3 (above) Analytical results fiom the three surface water 

locations (west, center, and east locations) durrng a storm water runoff event are 

comparative and consistent with sample collemon activities and were performed rn 
accordance with the SAP and the procedures descnbed in Section 2 3 (above) The two 

umque data sets, one set collected durrng a normal base level condition, and one set fiom 
a storm water runoff event are comparable and sufficient to charactem d a c e  water 

conditions dumg Apd 1999 

Surface sod (0 0 to 0 5 e) analytical results fiom the eleven borehole locations are 

comparative and consisteat wth sample collection activities and were performed m 
accordance wth the SAP and procedures described ~ L I  Sectrcm 2 2 (above) Subsurface 

soil (greater than 0 5 ft) analytical results fiom the eleven borehole locations are 
comparative and consistent wth sample collection activities and were performed in 
accordance mth the SAP and procedures described m Sectron 2 2 (above) 

3 6  
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Comparison of Environmental S m l e s  with Blanks foualitv conk01 Sam~les) 

Common laboratory contammants were identified in equipment nnsate blanks, tnp 

blanks, and m laboratory duphcate and control samples These are Bis(2- 

Ethylhexyl)Phthalate, acetone, and methylene chlonde Table 3 4 presents the quahty 

control sample summary The laboratory case narratives note that acetone and methylene 

chlonde concentrabons are less than two tunes the Contract Required Quantitation Limts 

(CRQL) If  the concentrabon of a common laboratory contamrnant is less than ten tunes 

the blank concentrabon, then it can be concluded that the chemcal was not detected rn 
the sample and the blank related concentrations are the quantitation hmt for the chem.mil 

rn that sample (US EPA, 1989) Therefore, detemons of these analytes are considered a 

result of  laboratory contamination Analyte deteaons that are not common laboratory 

contamrnants are considered true detects (US E P q  1989) 

The maxlmum concentrations of methylene chlonde and acetone detected in the 

laboratory blanks were 9 and 12 pg/kg, respemvely Neither of these contamrnants were 

detected at greater than ten tunes the blank concentration except for one sample fiom 

BH10999 At thts locabon, acetone was reported m sample number 99A6848-036 001 at 

a concentrabon of 390 pg/kg fiom the 1 5 - 2 Oft bgs interval The RFCA Tier I1 acbon 

levels for methylene chlonde and acetone m mdustrlal use surface sods are 763,000 and 

2 04 x 10' pg/kg, respectlvely The mmmum values of detectable levels for methylene 

chloride and acetone reported 111 sods is 21 and 390 pglkg, respectwely (well below the 

Tier II aaon levels) The quahty control (QC) samples for the project consisted of a 1 m 
20 frequency for duphcate samples and equipment rmsates. Duphcate samples were 

collected on a frequency of one duphcate sample for every twenty real samples Rrnsate 

samples were collected at a frequency of one rinsate sample for every 20 real samples 

collected and tnp blanks were collected at a frequency of one tnp blank for every 20 real 
VOC samples (Table 3 5) Detect~ons not associated wth a trip blank will be considered 

real 
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Sample Type 

Duplicate 

Tnp Blank (VOA only) 

Rmse Blank 

Number of Investlgatme Samples Number of QC Samples 

35 3 

35 3 

24 3 

3.6 Summary 

Based on the evaluation of the data in accordance with Procedure RF/RMRS-98-200, 

Evaluation of Data for Usability in Final Reports, the data contamed herem is usable for 

the Bowmans Pond Inveshgahon Area Data collected m support of this project comply 

with the RMRS Quallty Assurance Program Descnption RMRS-QAPD-001, rev 2, 

4/15/98 (RMRS, 1998) which is consistent wth the K-H Team QA Program (K-H, 1997) 
The RMRS QA Program is consistent wth quality requirements and guidelines mandated 
by the EPA, CDPHE and DOE 

4.0 CONCLUSIONS AND RECOMMENDATIONS 
Pnor to this mvestigation, data fiom previous mvestigahons, and general process 

knowledge of the Bowmans Pond soil and sediment (and surroundmg areas mcludmg 

IHSS 139 1N) indicated that the Sites were potenhatly contammated Broken Ongmal 

Process Waste Lmes, Under Bddmg Contammatbon (UBC) concerns and adjacent 

IHSSs wthm and surroundq Bulldmgs 771 and 774 presented potentd contarmnant 

sources to the area Further, the foundabon and storm dram from the nearby buildrngs 
prowde mflow to Bowmans Pond and may be a potenhal mgration pathway for 
contaminants in the fbture L 

Upon review of avdable dormation and h a l  analysis gathered from this investigabon, 

several conclusions have been made These are as follows 

The Bowmans Pond sedlments and surrounding soils (rncluding those associated with 

IHSS 139 1N) are not as contaminated as firstthought There were no compounds 
identdied at or above the RFCA Tier I surhce and subsurface soil action levels 
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Polychlormated Biphenyl (PCB) contammation above Tier 11 surface and subsurface 

acbon levels (Aroclor-1254) 1s evident m the dramage upgradient of Bowmans Pond 

(SED 124 and BH10499) and within the sediments of the pond and deposibonal area 

at nearly identical concentrabons (and locations) as observed in 1991 

Radionuclide concentrahons m sod and sediments are one to two orders of magnitude 

below the RFCA Tier II surface and subsurface soil action levels and usmg the Tier Il 
sum of ratios methodology Based upon this fmdmg, no remedial actions are required 

for radionuchdes 

c 

Core loggmg of sedment fiom each of the eleven samplmg locations reveal that 

Bowmans Pond sedments are approxlmately 4 feet thick near the center of the pond 
and between 1 and 2 feet duck at mfluent and effluent areas The core logs show that 

sedments withm the investigation area are composed of between 3 mches to 1 0 feet 

of organic matter over approxlmately one to two feet of gravelly silt andor sdty clay 

Sdty and hghly plastic clays were predomrnantly observed fiom approxlmately 2 feet 

to the total depth of the boreholes Outside of the pond, water levels ranged fiom 0 to 

2 mches above ground surface Water depth at borehole locations along the edge of 

the pond ranged fiom 0 to 2 mches (above sediment) to 1 9 feet at the pond's center 

The core logs are rncluded in Attachment 1 

Sod and sedments withiin IHSS 139 1N are not contammated mth PCOCs idenhfied 

fiom the Bowmans Pond d c e  water, contaminants associated with steam 

condensate water stored rn Tanks T-107 and T-108, or fiom the bermed sochum 
hydroxide 'tank located immediately adjacent to Buildlng 774 

Concentdons of carbon tetrachloride in surfbce water fiam Bowmans Pond exceed 

the RFCA action lev91 of 0.005 mgL for surface water Although a source has not 
been clearly identified, it appears that upgmhent groundwater contambkd with 

carbon tetrachlonde is entering the Buildmg 771 andor 774 footing drains (probably 
fiom IHSS 118 1) A portion of the groundwater and surface water fiom the 
investigation area (north of the condensate tanks) is captured by the Solar Ponds 

I 
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Ixlterceptor Trench Syqtem (ITS) Thr western port~ons of the invest1gz3o? area m:1I 

be addressed by the Industrial Area contammant plume remedial acuon. 

Gwen the findings presented above, it is recommended that the invesbgation area 

adjacent to and includmg Bowmans Pond be evaluated to determine i f  the levels of 

contammation identified are protectwe of surface water and ecological resources 

Specifically, PCB contammation is locahzed withm the study area at concentrahons 

between RFCA Tier I and Tier 11 act.lon levels Carbon tetrachlonde does not exceed 

RFCA action levels at down gradient monitonng stations, therefore it is recommended 

that contmued momtonng and evaluation be conducted to assess water quality at 

Bowmans Pond 
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